FOOD PROCESSING tACHIME 



BACRGERODMD OF THE INVENTION 

Field of the Invention 

[0001] This invention relates in general to food processing 
machinery and more particularly to a machine for peeling^ 
abrading, removing skin and surface blemishes, and the cleaning 
and polishing of various food products. 

Description of the Related Art 

[0002] It is well known that the peeling and cleaning of produce 
at a high rate with minimal waste and handling damage is 
important in the food handling industry. Attempts to accomplish 
this have presented difficulties due to many factors, including 
the highly irregular surfaces and size variations of certain 
produce such as potatoes. A significant difficulty is presented 
by the differences in density and the epidermis characteristics 
for different types of produce and different species of the same 
type of produce. These differences make it difficult to 
determine the optimum abrasive surface pressure for different 
types of produce to minimize bruising and other handling damage. 

[0003] Various methods and devices have been developed in the 
past for this purpose with varying degrees of success. Other 



mechanical devices in the art often relied on gravitational 
tiimbling of the produce in a peeling cage having an abrasive 
inner surface, with an auger being used to move the produce 
through the cage. Other devices use tubs having internal 
5 scraping surfaces such as carborundum and bristle spindles 

arranged in cascading frames or in a circular drum or trough 
structure. Most of these units have handling damage problems 
resulting from the tumbling action, auger-induced product 
movement, and the lack of contour action whereby the product has 

10 to be ground down to remove the deepest blemishes. Such 

shortcomings result in high produce losses and in excessive 
amounts of flushing water being used for removal of the waste. 
Environmental considerations associated with the difficulties in 
disposing of the flush water and waste, along with the other 

15 shortcomings, resulted in the development of various means for 
utilizing steam, chemicals, infrared rays, lasers and the like. 
Many of these attempts provided results that were less than 
desirable. 

[0004] For example, when high pressure steam was used it only 
20 partially boiled off the skin and the produce, potatoes for 

example, had to be subsequently processed in a skin eliminator, 
which resulted in the use of large quantities of water. 
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[0005] Attempts have been made to overcome the excessive use of 
flush water, and various inventions are concerned with such 
attempts. These inventions include spindle drums, perforated 
drums or cages which are defined by spaced apart rods, or 
carborundum units. Moreover, attempts to save water have also 
consisted of simply not using water. However, such attempts 
result in machinery that becomes cloyed with waste products 
(e.g., starch) and inoperable in short order. 

[0006] Applicant's U. S. Patent No. Re. 35, 789 overcame many of 
the shortcomings of the related art. The disclosed structure 
includes inner and outer inverted frusto-conical cones which are 
arranged in a concentrically spaced relationship to provide a 
vertically diverging product cleaning space therebetween. The 
cones are rotatably driven so that centrifugal force applies 
horizontal and vertical components of force on the product being 
processed. The product is introduced into the center of the 
inner cone, moves horizontally through the product receiving 
vestibule at the bottom of the cones, and then moves angularly 
and upwardly through the product cleaning space. Centrifugal 
force holds the product in contact with the inner surface of the 
outer cone while abrading elements in the form of whips provided 
on the exterior surface of the inner cone accomplish the peeling, 
abrading, cleaning and polishing operations. The waste materials 
such as dirt and peelings are expelled under the influence of 



centrifugal force through apertures provided in the side wall of 
the outer cone. This disclosed structure does away with the need 
to use waste flushing water by using centrifugal force to 
accomplish the removal of waste materials. Also, the whips 
5 accomplish effective contour action to process the product with 
minimal handling damage. However in some instances, movement of 
the product through the structure has been less than ideal. For 
example, the product will sometimes bunch up in the transition 
area between the horizontal vestibule and the diverging product 
10 cleaning space. 

[0007] Therefore, a need exists for a new and useful produce 
processing machine which overcomes some of the problems and 
shortcomings of the related art. 
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SUMMARY OF THE INVENTION 



[0008] The invention relates in general to a novel food 
processing machine that includes two concentrically disposed 
drijms that rotate about a horizontal axis. More particularly, 
the present invention discloses a machine having a cylindrical 
product cleaning drum mounted on a central shaft that is 
rotatably driven by a suitable drive means. A cylindrical 
product carrier shell is concentrically disposed relative to the 
cleaning drxam and is spaced therefrom to provide an annular 
product cleaning space therebetween. A waste collecting bell of 
frusto-conical configuration is mounted in a concentrically 
spaced position about the carrier shell to provide a waste 
collecting space between the periphery of the carrier shell and 
the interior of the collecting bell. The carrier shell and the 
collecting bell are interconnected and are supported for rotation 
as a unit on trundle bearings with the rotational driving being 
provided by a second drive means. The products to be processed 
are fed into a feed chute from a suitable conveyer and deposited 
in a vestibule area at the input end of the machine. A 
transition area is provided between the vestibule area and the 
cleaning space with the transition area being defined by a 
frusto-conical nose cone on the front end of the cleaning drum 
and a similarly configured nose cone on the front end of the 
product carrier shell. Products introduced into the vestibule 



area will move into and through the diverging transition area 
into the annular cleaning space under the influence of 
centrifugal force produced by rotational driving of the cleaning 
drum and the interconnected carrier shell and waste collecting 
bell. 

[0009] Preferably, the exterior peripheral surface of the 
cleaning drum nose cone is provided with abrading members in the 
form of whips / or bristles, with those disposed at the small end 
of the cone being relatively short and soft and those disposed 
between the small end and the larger end progressively increasing 
in length and stiffness. The products entering the transition 
area will be accelerated under the influence of centrifugal force 
and the diverging configuration of the area and will be gradually 
introduced to the abrading forces applied by the whips. 
Moreover, the abrading forces applied to the products in the 
transition area. will rotate them and dislodge dirt and other 
foreign objects, which exit the area through suitable openings 
provided in the carrier shell's nose cone. 

[0010] A plurality of abrading members in the form of bristles, 
or whips, are mounted in a manner to hereinafter be described, so 
as to substantially cover the peripheral surface of the cleaning 
drxam. The whips are for abrading the surface of the products as 
they move through the cleaning space between the cleaning drum 



and the carrier shell. The surface pressure applied on the 
products is adjustably controlled by changing the rotational 
speed of the cleaning drum so that the machine can be used to 
either clean and polish the products without disturbing the skin 
or to peel and remove surface imperfections. This adjustable 
capability is also effected by altering the differential 
rotational speeds of the cleaning drum and the interconnected 
carrier shell and collector bell and by driving them in counter 
rotating or co-rotating directions. The surface pressure can 
also be altered by employing adjustable ex-center devices to 
mount the cleaning drum on the drive shaft. The ex-center 
mounting devices are used to mount the cleaning drum with an 
adjustable eccentricity so the driim wobbles when it is rptatably 
driven. 

[0011] The abrading whips are carried on a plurality of arcuate 
segments^ preferably four or six in number, that are mounted so 
as to extend from the peripheral surface of the cleaning drum and 
are radially movable relative thereto. The radial movement of 
the segments is controlled automatically in a preferred 
embodiment by compression springs which bias the segments 
inwardly toward the cleaning drum and allow them to move radially 
outwardly under the influence of centrifugal force. Such radial 
movement is used to compensate for wear on the whips and to 
augment the application of surface pressure on the products by 



increasing the rotational speed of the cleaning drum and thereby 
increasing the radial extension of the segments. In another 
embodiment^ the radial movement of the segments is mechanically 
adjusted to alter the radial extension of the arcuate segments 
from the periphery of the cleaning drum. 

[0012] The carrier shell is provided with a plurality of 
openings^ each having a diameter in the range of from one half (^) 
to two and one half (2 H) inches and preferably two (2) inches. 
The openings are arranged in a closely spaced array so as to 
cover the entire cylindrical surface of the carrier shell and 
pass through the wall thereof. Preferably, a layer of soft 
defprmable material, such as gum rubber, is affixed to the inner 
surface of the cylindrical wall so as to line the inner surface 
and underlay each of the openings provided in the shell's 
cylindrical wall. Centrifugal force exerted on the products 
moving through the cleaning space will press them into engagement 
with the deformable layer and the products will ^'nest" in the 
areas where the deformable material underlays the openings in the 
carrier shell wall. Such '^nesting" of the products, along with 
the inherent frictional griping of the deformable layer, allows 
the whips to randomly rotate the products to thoroughly treat 
their surfaces. The deformable liner is provided with a 
plurality of relatively small openings in each of the areas 
thereof which underlie the larger openings provided in the wall 
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of the carrier shell • Waste materials from the products being 
treated will be moved by centrifugal force through the holes in 
the deformable liner and will enter into the waste collecting 
space provided between the carrier shell and the collector bell. 
The waste materials will impinge on the inner surface of the 
waste collector bell and centrifugal force acting on the waste 
material will move it along the surface which diverges toward the 
product discharge end of the machine. Dust resulting from the 
product cleaning process is collected in a cowling which in a 
first embodiment encircles the outlet end of the collector bell 
and a tube is provided for connection to a source of negative 
pressure to provide a partial vacuum inside the cowling. Heavier 
waste materials that are held in engagement with the inner 
surface of the collector bell will slide off of the outlet end of 
the inner surface and in some cases will need to be scraped off, 
and/ in either case, they are removed by suitable transporting 
and disposal equipment. In a second embodiment, the collector 
bell is formed of two pieces which are interconnected and 
configured to provide an annular opening in the wall of the 
collector bell. A dust collecting cowling circumscribes the 
collector bell in the area of the annular opening and a suitable 
source of negative pressure is coupled to the cowling. 

[0013] The products being processed are pushed through the 
cleaning space between the cleaning drum and the carrier shell by 



the incoming products which are accelerated as they move into and 
through the transition area. When the products being processed 
reach the product discharge end of the cleaning drum they move 
onto an idler wheel which eases them down through a product 
collecting cowling and out through a discharge chute. 

[0014] Residence time^ that is the time that the products are in 
the cleaning space between the cleaning drum and the carrier 
shell, can be varied to suit the particular type of products 
being processed. The machine is supported on adjustable legs so 
that the machine can be tilted to change the angle of the 
rotational axis of the rotatably driven components relative to 
the horizontal. 
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BRIEF DESCRIPTION OF THE DRAinNGS 

[0015] Fig. 1 is a side view of the food processing machine of 
the present invention with portions thereof broken away to show 
the various features thereof. 

[0016] Fig. 2 is an end view showing the product discharge end of 
the food processing machine. 

[0017] Fig. 3 is an end view showing the product feed end of the 
food processing machine. 

[0018] Fig. 4 is an enlarged sectional view taken along the line 
4-4 of Fig.l to show radially adjustable whip carrying segments 
mounted on the product cleaning drum and disposed within the 
product carrier shell. 

[0019] Fig. 5 is a partial side view of a second embodiment of 
product carrier shell with portions broken away to show the 
features thereof. 

[0020] Fig. 6 is a fragmentary view similar to Fig. 4 and showing 
a modification of the radially movable whip carrying segments and 
an ex-center cleaning drum mounting device. 
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[0021] Fig. 7 is an enlarged fragmentary view taken along the 
line 7-7 of Fig.l. 

[0022] Fig. 8 is a sectional view taken along the line 8-8 of 
Fig. 7. 
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DESCRIPTION OF THE FREFEBBED EMBODIMENTS 



[0023] Referring more particularly to the drawings. Fig 1 shows 
the food processing machine of the present invention which is 
indicated in its entirety by the reference numeral 10. The 
machine 10 includes a frame 12 which has a spaced apart pair of 
horizontal bottom rails 14 and a spaced apart pair of horizontal 
top rails 16. The product discharge end of the machine 10, as 
seen best in Fig. 2, has a spaced apart pair of vertical end 
rails 18 and the product feed end, as seen best in Fig. 3, has a 
similar pair of vertical end rails 20. A cross rail 22 extends 
between the vertical end rails 18 at the discharge end of the 
machine 10 and a similar cross rail 24 extends bet^ the 
vertical end rails 20 at the product feed end of the machine 10. 
An elongated drive shaft 26 is journaled for rotation in bearing 
means such as the illustrated pair of pillow blocks 28 that are 
carried on the cross rails 22 and 24. A drive means 30, shown as 
an electric motor, is mounted atop the frame 12 and belt 32 
couples the rotary output of the motor to a driven pulley 34 that 
is mounted fast on the drive shaft 26. 

[0023] A product cleaning drum 36 is mounted on the drive shaft 
26 by a spaced apart pair of identical wheel structures 38 and 39 
so that the cleaning drum is rotatably driven by the drive shaft. 
Since the wheel structures 38 and 39 are the same, the following 
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description of the wheel structure 38, as seen best in Fig. 4, 
will be understood to also apply to the wheel structure 39. The 
wheel structure 38 includes a hub 40 that is mounted on the drive 
shaft 26 and a plurality of spokes 42 extend from the hub with a 
circular rim 44 mounted on the extending ends of the spokes. The 
product cleaning drum 36 has a cylindrical body 46 which is 
mounted fast on the rims 44 of the wheel structures 38 and 39 so 
that rotational driving of the drive shaft 26 will drive the 
wheel structures which in turn drive the cleaning drum. A 
plurality of arcuate plate segments 48, which are preferably four 
(4) or six (6) in number, are circumferentially disposed relative 
to the. cleaning drum 36. Each of the plate segments 48 are 
attached proximate one end thereof to a control assembly 50 which 
is mounted on the wheel structure 38. It will be understood that 
a structurally and operationally identical control assembly (not 
shown) is mounted on the other wheel structure 39 and is attached 
to the plate segment 48 proximate the other end thereof. In the 
illustrated embodiment, there are four control assemblies 50 
carried on each of the wheel structures 38 and 39 and the 
following description of one of those assemblies is intended to 
apply to each of them. 

[0024] Each of the control assemblies 50 includes a diagonal bar 
52 mounted so as to extend between adjacent pairs of the spokes 
42 of the wheel structure 38, and a pin 54 is transversely 
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mounted on the bar intermediate its opposite ends. A rod 56 
extends normally from the diagonal bar 52 and is coupled thereto 
by a clevis 58 provided on the proximal end of the rod. The 
clevis 58 straddles the diagonal bar 52 with the pin 54 thereof 
disposed within an elongated slot 60 formed in the clevis so that 
the rod 56 is radially movable relative to the wheel structure 38 
within the limits established by the length of the slot 60. The 
rod 56 extends radially through an opening 62 formed in the rim 
44 of the wheel structure 38 and the cylindrical body 46 of the 
cleaning drum' 36. The distal end of the rod 56 is connected to 
the plate segment 48 as indicated at 64, with the rod, and the 
plate segment being radially extensible relative to the periphery 
of. the cleaning drum 36. A pair of links 66 each having one end 
connected to the wheel structure 38, extend tangentially from the 
wheel and have their opposite ends connected to the opposed side 
edges of the plate segment 48. The links 66 attach the plate 
segment to the rim 44 of the wheel structure 38 and control the 
movement of the plate segment 48 by keeping it from deviating 
from the desired radially extensible movement path. The rod 56 
is provided with a disk shaped shoulder 68 and a compression 
spring 70 extends between the shoulder and the inside of the rim 
44 of the wheel structure 38. Thus, each of the plate segments 
48 are biased toward the periphery of the cylindrical body 46 of 
the cleaning drum 36. The peripheral surface of each of the 
plate segments 48 is provided with a plurality of abrading 
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members 72 in the preferred form of an array of tufts of bristles 
or whips. The plate segments 48 will move radially under the 
influence of centrifugal force for reasons which will hereinafter 
be described in detail. 

[0025] The cleaning driom 36 is provided with a f rusto-conical 
nose cone 74 on the end thereof which is proximate the product 
feed end of the machine 10. The exterior peripheral surface of 
the cleaning drum nose cone 74 is provided with abrading members 
76 in the form of bristles or whips, which are relatively short 
and soft at the small end of the cone and those disposed between 
the small end and the larger end progressively increase in length 
and stiffness. The abrading members 76 perform a preliminary 
cleaning of the products and gradually introduce them to the more 
aggressive forces of the abrading members 72. 

[0026] A cylindrical product carrier shell 78 is concentrically 
disposed relative to the cleaning drum 36 and is spaced therefrom 
to provide an annular product cleaning space 80 therebetween. 
The carrier shell 78 is provided with a plurality of openings 82, 
as seen best in Fig's. 7 and 8, each having a diameter in the 
range of from about one half (^) inch to about two and one half (2 
^) inches with two inches being preferred. The openings 82 are 
arranged in a closely spaced array so as to cover the entire 
cylindrical surface of the carrier shell 78 and pass through the 
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wall thereof. A liner 84 of soft deformable material, such as 
gum rubber, is affixed to the inner surface of the carrier shell 
78 so as to line the inner surface and underlay each of the 
openings 82 formed in the shell's cylindrical wall. The 
deformable liner 84 is provided with a plurality of relatively 
small openings 86 in each of the areas thereof which underlie the 
larger openings 82 provided in the wall of the carrier shell 78. 

[0026] A waste collecting bell 88 of frusto-conical 
configuration is mounted in a concentrically spaced position 
about the carrier shell 78 to provide a waste collecting space 90 
between the periphery of the carrier shell and the interior of 
the collecting bell. The carrier shell 78 and the collecting 
bell 88 are interconnected by suitable support members 92, shown 
in Fig.l, and are supported for rotation as a unit on trundle 
bearings 94 with the rotational driving being provided by a 
second drive means 96 in the illustrated form of an electric 
motor. The second drive means 96 is mounted atop the machine's 
frame 12 and a belt 97 couples the rotary output of the drive 
means to a pulley 98 that is affixed to the periphery of the 
collecting bell 88. Both the first and second drive means 30 and 
96 respectively, are preferably variable-speed reversible 
mechanisms for reasons which will hereinafter be described. 
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[0027] Products to be processed are fed into a feed chute 100 
provided at the product feed end of the machine 10 from a 
suitable conveyer (not shown) . The feed chute 100 is supported 
by a strap 102 that is attached to the cross-rail 24 and by a 
strap 103 that is attached to a similar cross-rail 104 that 
extends between the vertical end rails 20 of the frame 12. 
Products emerging from the outlet end 105 of the chute 100 enter 
a vestibule area 106 provided at the outlet end of the chute. 
Optionally, a retainer plate (not shown) may be affixed to outlet 
end 105 to prevent product from accidentally spilling out. A 
transition area 108 is located between the vestibule area 106 and' 
the cleaning space 80 defined by the periphery of the cleaning 
driam 36 and the interior of the carrier shell 78. The transition 
area 108 is defined by the frusto-conical nose cone 74 on the 
front end of the cleaning drum 36 and a similarly configured nose 
cone 110 formed on the front end of the product carrier shell 78. 
The nose cone 110 of the product carrier shell 78 is formed of, 
for example, expanded metal, to provide a resistive surface which 
aids the passage of products through the transition area 108. 

[0028] Products introduced into the vestibule area 106 will be 
subjected to centrifugal force which moves the products through 
the transition area 108 and presses them into engagement with the 
resistive surface of the nose cone 110. Therefore, movement of 
the products will be accelerated by the applied centrifugal force 
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and they will be rotated by the abrading members 76 acting on the 
products that are being held in passive engagement with the 
resistive surface of the nose cone 110. The abrading forces 
applied on the products moving through the transition area 108 
will dislodge dirt and other foreign objects which exit the area 
through suitable' openings 112 provided in the carrier shell's 
nose cone 110. 

[0028] Upon moving from the transition area 108 into the cleaning 
space 80^ centrifugal force acting on the products will press 
them into engagement with the deformable liner 84 and the 
products will ^'nest" in the areas where the deformable liner 
underlays the openings 82 in the carrier shell 78. The ^^nesting' 
disposition of the products, in addition to the inherent 
frictional gripping of the products provided by the liner, allows 
the abrading members 72 to randomly rotate the products to 
thoroughly treat the product surfaces. When the products reach 
the open discharge end of the cleaning space 80, they will move 
into the interior of a product collection cowling 114 which is 
supported by brackets 116 carried on upper and lower cross-rails 
118 and 120 that extend between the vertical rails 18 of the 
frame 12. The product collection cowling 114 is disposed to 
inclose the open discharge end of the cleaning space 80 and has a 
product delivery chute 122 at the lower end thereof. Upon 
entering the interior of the product collection cowling 114 the 
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products will move onto the peripheral surface of an idler wheel 
124 which is mounted for free wheeling rotation on the drive 
shaft 26 by bearings 126. The idler wheel 124 acts on the 
products by easing them downwardly through the cowling 114 toward 
the delivery chute 122 rather than allowing them to drop directly 
toward the chute and possibly being bruised in the process. The 
products emerging from the product delivery chute 122 can be 
routed to a desired destination by a suitable conveyor belt (not 
shown) . 

[0029] Waste materials from the products being treated will be 
moved by centrifugal force through the holes 86 in the deformable 
liner 84 and will enter into collecting space 90 

between the carrier shell 78 and the collector bell 88. The 
waste materials entering the collecting space 90 will include 
some dust and other airborne debris. A waste collector cowling 
128 which encloses the outlet end of the waste collecting area 90 
is supported by suitable brackets 130 that are mounted on the 
cross-rails 118 and 120 at the product discharge end of the 
machine 10. A pipe 132 is mounted on the collector cowling 128 
for connection to a suitable source of negative pressure (not 
shown) to provide a partial vacuum in the cowling. 

[0030] The heavier waste materials will impinge on the inner 
surface of the waste collector bell 88 and centrifugal force will 
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move those materials along the surface which diverges toward the 
product discharge end of the machine 10. Upon reaching the end 
of the collector bell 88, most of the heavier waste materials 
will simply slide out of the open end of the bell into a 
5 discharge trough 133 which extends through the dust collector 
cowling 128 and deposits the waste products onto a suitable 
refuse belt (not shown) for transport to a disposal site. Some of 
the heavier waste materials will adhere to the interior surface 
of the collector bell 88 and a scraper 134 is mounted on the dust 
10 collector cowling 128 to dislodge those waste materials and 

deposit them in a trough 136 through which they exit the machine 
10. 

[0031] Reference is now made to Fig. 5 wherein a fragmentary 
portion of modified waste collecting bell 138 is shown. In this 

15 embodiment, the waste collecting bell 138 is a two piece 

structure that is joined intermediate its opposite ends to 
provide an annular opening 140 between the two pieces. A dust 
collector cowling 142 is positioned to inclose the annular 
opening and a tube 144 is mounted on the collector cowling 142 

20 for connection to a suitable source of negative pressure (not 
shown) to provide a partial vacuum in the cowling. 



[0032] Fig. 6 shows a modified form of the previously described 
control assemblies 50 for controlling the radial extension of the 
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arcuate segment plates 48. In this embodiment, the control 
assembly 146 includes a diagonal bar 148 mounted so as to extend 
between adjacent pairs of the spokes 42 of the wheel structure 
38, and a pin 150 is transversely mounted on the bar intermediate 
its opposite ends. One end of the diagonal bar 148 is attached 
in a fixed position on one of the spokes 42 by a pivot pin 152 
and the other end of the bar is slotted so that it can be 
attached by a pin 154 in a selected one of several holes 155 
provided in the other spoke. This repositioning capability of 
the diagonal bar allows the transverse pin 150 to be moved 
radially and thereby adjust the radial travel of the rod 156 
which extends normally from the diagonal bar as in the previously 
described embodiment. The radial extension of the arcuate 
segment plates 48 under the control of the assemblies 14 6 of this 
embodiment, and the control assemblies 50 of the previous 
embodiment, is used to compensate for wear of the abrading 
members 72; to alter the surface pressure applied on the 
products, and to adjust for products of different sizes. Also, 
by increasing rotational speed of the cleaning drum 36, the 
plates 48 can be moved radially to bring the abrading members 72 
into position to clean the inner surface of the product carrier 
shell 78 which, for example, in the case of potatoes can become 
coated with a heavy starch build-up. 
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[0033] In addition to the second embodiment control mechanism 
146, Fig. 6 shows an ex-center device 158 which can be used to 
mount the product cleaning drum 36 on the drive shaft 26. The 
ex-center device 158 can be provided in the hub of either of the 
wheels 38 or 39 or in the hubs of both of the wheels. The hub 
40a shown in Fig. 6 is formed with an enlarged bore 160 and a 
pair of diametrically opposed set screws 162 are used to position 
the drive shaft 26 in an eccentric position within the bore of 
the hub 40a. In this manner, the cleaning drum 36 can be mounted 
with an adjustable eccentricity so that the drum wobbles when it 
is rotatably driven to alter the surface pressure applied on the 
products being processed. 



[0034] The surface pressure applied on the products being 
processed can be adjustably controlled by changing the operation 
of the machine 10 as discussed below, so that the machine can be 
used to either clean and polish the products without disturbing 
the skin or. to peel and remove surface imperfections. The 
application of surface pressure on the products can be altered by 
changing the rotational speed of the cleaning drum 36 and thereby 
increasing or decreasing the radial extension of the arcuate 
plate segments 48 and the abrading members 72 carried thereon. 
Changes can also be made by altering the differential rotational 
speeds of the cleaning drum 36 and the interconnected carrier 
shell 78 and collector bell 88 and by driving them in counter 
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rotating or co-rotating directions. Further, the residence time, 
that is the time that the products are subjected to surface 
pressure in the cleaning space 80, can be varied to suit the 
particular type of products being processed and the desired 
5 surface treatment. For example, the feed rate, i.e., the rate at 
which product is fed into the machine, may be controlled by level 
controllers (not shown) in the vertical portion of product feed 
shoot 1.00. The machine 10 may be supported on adjustable legs 
164 so that the machine can be tilted to change the angle of the 
10 rotational axis of the rotatably driven components relative to 
the horizontal. 

[0035] Although the machine ^1^ to operate without 

water, in some instances it may be necessary to inject some into 
the machine. For this purpose, a swivel connection device 166 is 

15 mounted on the drive shaft 26 at the product input end of the 
machine 10. The swivel connection device 166 has a pipe 168 
extending therefrom for connection to a suitable source of water 
under pressure (not shown) for delivering the water to a 
longitudinally extending bore 170 provided in the drive shaft 26. 

20 The drive shaft has a plurality of radial apertures 172 formed 
along its length which communicate with the bore 170 so that 
water may be sprayed into the machine through the apertures. 
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[0036] Various changes in the details and components that have 
been described may be made by those skilled in the art within the 
principles and scope of the invention herein described in the 
specification and defined in the appended claims. Therefore, 
while the present invention has been shown and described herein 
in what is believed to be the most practical and preferred 
embodiments, it is recognized that departures can be made 
therefrom within the scope of the invention, which is not to be 
limited to the details disclosed herein but is to be accorded the 
full scope of the claims so as to embrace any and all equivalent 
processes and machines. 
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